The intellectual abilities of 242 children born to women who had been hypertensive during pregnancy were assessed at the age of 71 years. Associations between 15 maternal, fetal, perinatal, postnatal and environmental factors, and test scores were investigated. After adjustment for confounding variables children in the upper social classes, born to non-smokers, who were first born, breast fed, and with birth weights above the 10th centile had significantly higher scores in some aspects of ability than the rest. Children whose mothers had developed superimposed pre-eclampsia had higher scores than those whose mothers had not suffered preeclampsia; and children delivered by elective caesarean section had lower scores than those delivered spontaneously. In a small subgroup of women with particularly high risk pregnancies perinatal mortality had been 10 times greater than in the rest of the sample. At 7-years the intellectual ability of the survivors in this subgroup did not differ from that of the rest.
Introduction
With steadily decreasing perinatal mortality attention in the past decade has turned to the identification of factors predisposing to severe handicap and also those which might prevent children from achieving their full developmental potentials. Population studies have related antecedent and environmental factors with certain specific aspects of behaviour and development in childhood.1 2 Obstetric, neonatal, and developmental "optimality" scores have been used to examine the effects of high risk pregnancies on child development. 3 Others have examined the effects of specific factors such as maternal smoking,'0-12 method of delivery,"3 14 asphyxia at birth," -17 hyperbilirubinaemia in the neonatal period,'8 and method of infant feeding."9 20 Studies have also been made of the postnatal development of preterm and small for dates babies." 24 The findings of these studies have often been inconclusive owing to variations in methodology, in the populations under consideration, and in the obstetric and neonatal techniques available at the time of the children's birth. Furthermore, in many cases no account has been taken of confounding between variables.
We have been examining prospectively the growth and development of children born to women participating in a large controlled trial of the treatment of maternal hypertension in pregnancy. '6" We have now reanalysed our data to examine all the maternal, pregnancy, perinatal, and postnatal factors which might affect the intellectual state of the children at the age of 7 ,-years.
Patients and methods
Full details of the selection and management of the patients were given in the original paper on fetal outcome. 25 The criterion for the majority (79°') who entered the trial before 28 weeks of gestation was a blood pressure of 140/90 mm Hg or more on two occasions separated by at least 24 The contribution of social class to four of the six aspects of ability remained substantially unchanged but those due to parity and smoking were reduced, and the difference was significant for only one process in each case. Children whose mothers had suffered from pre-eclampsia still had significantly higher scores for perceptual matching, and those who had been breast fed had significantly higher scores for reasoning and, to a less extent, for reading. When comparisons were made with spontaneous vaginal deliveries children delivered by elective caesarean section had lower scores in all aspects; the differences were significant for reasoning and memory tests and highly significant for spatial imagery. Children who had been small for dates babies did worse in perceptual matching, and boys had lower reading quotients. After adjustment for other factors associations between fetal distress in labour and ability at 71 years disappeared.
In the group of 26 hypertensive women who were excluded from The figure shows those factors for which significant differences were found in one or more aspects of ability. Social class had a highly significant effect on most intellectual processes, and first born children were also superior to later born in four out of six aspects of ability. The effect of maternal smoking during pregnancy was clear but relatively mild; and children who had been breast fed for at least two months had significantly higher scores, particularly for reading and reasoning. Children whose mothers had developed superimposed pre-eclampsia performed better in all aspects, and the difference in mean scores was significant for reasoning and perceptual matching. Method of delivery also showed significant differences, which were due to those children delivered by elective caesarean section scoring lower than the other three categories. 
Discussion
Our findings confirm those of other workers that the social class of the family (classified according to the father's occupation) is the factor with the largest effect on a child's ability at 71 years of age. In Oxfordshire, where all these children were born, the difference between the upper and lower classes in terms of income, housing, nutrition, and health is probably less than in any other part of Britain. Only about a dozen of the children (5%) were attending private schools. Thus the great majority had also shared the same educational facilities for two and a half to three years.
Most of the women had been delivered before breast feeding returned to favour, and only 21 infants were still being breast fed at 2 months of age. Nevertheless, when account was taken of all the other variables breast fed children were superior in all six aspects of ability, and the difference was significant for reading and reasoning. The effect of smoking, which also shows a strong social class bias, was considerably reduced when account was taken of this; but again the difference remained in favour of non-smokers' children for all areas of ability.
Clarke noted that "subtle environmental influences can promote powerful effects within the same family"35; and several studies have tended to confirm the greater than chance achievement of first born children.1 36 3 In a separate sample examined at the age of 4 years we could find no differences in five sectors of development according to the child's position in the family38; but by 7j years the advantages of being first born appeared to be emerging. The effects of sex also seemed to vary with age. We found that boys were more advanced than girls at the age of 6 months39 but by 4 years the situation was reversed. 38 In the present analyses the superiority of girls in reading ability at 71 years was clear.
Children born to women who had been normotensive during pregnancy were not examined at 71 years; but the mean scores for the children in this study were higher than those of the standardisation sample, and for some tests the difference was significant.40 Hence maternal hypertension by itself probably had not affected their development to any noticeable extent. Previously we found that treatment with methyldopa had no adverse effects on any aspect of growth or development at 71 years29; and children who had been born to women with superimposed pre-eclampsia were superior in all aspects of development, the difference being significant for perceptual matching.30 No significant differences were found in this sample between the scores for preterm and term babies; and no associations were found with birth asphyxia and problems in the neonatal period. When adjustments were made for associated variables the apparent effect of fetal distress also disappeared.
In a separate study of the development of small for dates babies (more than 2 standard deviations below the mean birth weight for gestational age and sex) they had significantly lower scores at the age of 4 years than average for dates children in all five sectors of development tested.41 But when adjustment was made for eight associated variables no significant differences remained. In this study the small for dates definition was less severe (below the 10th centile) and the children 3-years older. For five out of six areas of ability the small for dates children had lower scores, but in only one was the difference significant.
After adjustment for other variables children born by emergency section had slightly higher scores than those who had had a spontaneous vaginal delivery for five out of six aspects. On the other hand, children born by elective caesarean section had lower scores in all tests. The social class distribution, sex ratio, and proportion of first to later born children did not differ in this (elective section) subgroup from the sample as a whole; and careful examination of their antenatal and postnatal histories did not disclose any other common factors which might have contributed to the poor performance of these children at the age of 71.
Perinatal mortality in the "special risk" group had been 10 times greater than in the rest of the sample. Among the mothers of survivors eight had had severe hypertension when first seen. Two women with essential hypertension had been taking methyldopa for two and four years, respectively; and one of the pregnancies had been induced with clomiphene. Associated medical problems were diabetes mellitus (two cases), rhesus incompatibility with rising titres (two), disseminated lupus erythematosus (one), the nephrotic syndrome with progressive renal failure (one), and severe arthritis of the hip with gross obesity (one). Seven women were delivered by elective section, two by emergency section, and there were nine vaginal deliveries. Twelve deliveries were preterm and only six occurred after 37 weeks of gestation. Fourteen of these children (78%) had had problems in the neonatal period; and there was an unusually high sex ratio among the survivors (14 boys, 4 girls). Yet despite an accumulation of prenatal and perinatal risk factors, the children in this group who survived did not differ from the remainder. Our findings do not support the notion that there is a "continuum of reproductive casualty."42 On the contrary, they indicate that children who survive a highly adverse intrauterine environment with subsequent complications at delivery and in the neonatal period are no more likely to have developmental problems in childhood than those whose early biographies had been much less hazardous. 
SHORT REPORTS Intravenous infusion of frusemide as treatment for ascites in malignant disease
Continuous intravenous infusion of frusemide is useful in the management of renal failure and congestive cardiac failure.' 2 We report on an adaptation of the technique for the rapid relief of patients with tense ascites associated with malignant disease.
Case reports
Case 1-A 66 year old woman with a serous papillary cystadenocarcinoma of the ovary without liver metastases presented with ascites that yielded positive results on cytological examination. Her condition failed to improve despite chemotherapy with cisplatin, chlorambucil, and cyclopenthiazide 0 75 mg daily with potassium. Ascites continued to accummulate over three weeks, causing abdominal distension, dyspnoea, and weight gain of 5 kg. She received spironolactone 100 mg twice daily and frusemide 100 mg given as an intravenous infusion over 24 hours in a total volume of 48 ml physiological saline; diuresis of 2-84 1 occurred during the infusion, and she lost 7 7 kg in weight over the next 10 days.
Case 2-A 42 year old woman with carcinoma of the breast, liver metastases, and hypoalbuminaemia (27 g/l, normal range >30 g/l), did not respond to cytotoxic treatment and had tense ascites. The fluid had a protein content of 7 g/l and yielded a negative result on cytological examination. After one week's treatment with frusemide 120 mg daily by mouth and spironolactone 100 mg daily there was no reduction of ascites. Frusemide 100 mg in 500 ml physiological saline was then infused intravenously over 24 hours and produced a diuresis of 2700 ml, weight loss of 1-8 kg, a decrease in abdominal girth of 4-5 cm, and complete resolution of the signs and symptoms of ascites. Ascites had not returned at the time of her death six weeks later.
Case 3-A 35 year old woman with hepatic metastases from carcinoma of the breast and deranged liver function (albumin concentration 25 g/l)
presented with tense ascites. Frusemide 100 mg daily and spironolactone 100 mg daily gave no relief after 48 hours. Frusemide 100 mg in 100 ml physiological saline was infused intravenously by a syringe pump at a rate of 5 ml/h. By 16 hours she had achieved a diuresis of 1060 ml, weight loss of 1-9 kg, and a reduction in abdominal girth of 2 cm. She was discharged taking frusemide 40 mg and spironolactone 100 mg daily by mouth; 19 days after the infusion her total reduction in girth was 11 cm. The primary tumour did not respond subsequently to chemotherapy, but ascites did not recur.
Case 4-A 61 year old woman with carcinoma of the breast and hepatic metastases had ascites that yielded a negative result on cytological examination. Paracentesis of 3 1 had been followed by deterioration of liver function (albumin concentration 29 g/l). The ascites reaccummulated and was unresponsive to oral spironolactone 200 mg and frusemide 80 mg daily. Frusemide 100 mg in 500 ml physiological saline was infused intravenously over 24 hours and led to a diuresis of 1600 ml, weight loss of 1-4 kg, and reduction in abdominal girth of 5-5 cm. The infusion was repeated 48 hours later with complete clinical resolution of ascites.
Comment
These four patients with intra-abdominal malignancy sustained immediate relief of ascites after the intravenous infusion of frusemide. The major reductions in symptoms and girth measurements were associated with a fairly small diuresis, suggesting a redistribution of body fluids as well as an absolute loss. The presence or absence of hepatic dysfunction did not affect outcome. The procedure was well tolerated, and there were no appreciable electrolyte disturbances, probably because of the small dose of frusemide given in only a short time by this technique.3 It is more logical to minimise the volume of saline given by infusing more concentrated frusemide solutions with the aid of an electric pump, as was done in cases 1 and 3. The procedure was free of the hazards of paracentesis and more effective than giving an oral diuretic. It offers a useful treatment for this distressing complication of malignant disease.
